Effect of alginate culture and mechanical stimulation on cartilaginous matrix synthesis of rat dedifferentiated chondrocytes.
To investigate whether the application of alginate culture and mechanical stimulation will improve the synthesis of cartilaginous matrix in dedifferentiated chondrocytes, rat chondrocytes underwent dedifferentiation upon serial monolayer culture up to passage 6, and then were encapsulated in 2% alginate gel and subject to static culture. After 28 days culture in static, the beads were exposed to 48 h of mechanical stimulation with continuous agitation. The sGAG content in alginate bead was measured by alcian blue staining. The expression of collagen protein was detected using immunofluorescence. After 28 days culture in alginate bead, the dedifferentiated chondrocytes remained round in shape and re-synthesized the chondrocyte-specific matrix. Compared with static culture, mechanical stimulation induced statistically increases in the production of glycosaminoglycan (p< or =0.01), as well as in the synthesis of collagen type II protein (p< or =0.05). On the contrary, no positive expression of collagen type I protein was observed at the end of culture. Our results demonstrated that both of alginate culture and mechanical stimulation help to restore chondrocyte phenotype and promotes the synthesis of cartilaginous matrix.